TSG-RAN Working Group 4 (Radio) meeting Ad Hoc#4
R4-103963
Xi’an, China, October 11-15, 2010
Source:
Huawei
Title:
LTE UL MIMO ad-hoc minutes
Agenda item:
4.2
Document for:
Information
Ad hoc meeting began at 6:15PM on 14th October. 
The Following legend is used for documents related to the ad-hoc:

R4-10abcd    Document can be presented for approval
R4-10abcd    Document can be noted in the plenary
R4-10abcd    Document not treated in the ad-hoc
Chairman introduced the agenda. The agenda was approved. 
1 Time plan for UL MIMO

Discussion
Ad hoc chair presented the revised time plan document.

Ericsson proposed to focus on 2 antenna ports and on the core requirements, in particular maximum output power and reference sensitivity, to meet the timeline for ITU-R submission.  
The group agreed to focus on 2 antenna ports first.
Based on this agreement, it was agreed to revise the WI plan accordingly. 

Way forward:

Focus on 2 antenna ports and on the core requirements, in particular maximum output power and reference sensitivity, to meet the timeline for ITU submission.
WI plan will be revised. 

2 BS core requirements(urgent issues for ITU-R submission)
[1] R4-103904 Approval

TP for UL MIMO TR 36.817: Chapter 4: General Huawei 
[2] R4-103905 Approval 
TP for UL MIMO TR 36.817: Chapter 5: Operating bands and channel arrangement Huawei
[3] R4-103906 Approval 
TP for UL MIMO TR 36.817: Chapter 6: Transmitter characteristics Huawei 
Proposal
Propose that no changes for the Chapter 4 General, 36.817 due to UL MIMO [1]
Propose that no changes for the Chapter 5 Operating bands and channel arrangement, 36.817 due to UL MIMO [2]
Propose that no changes for the Chapter 6 Transmitter characteristics, 36.817 due to UL MIMO [3]

Discussion
Huawei presented the 3 documents. 
Way forward:
The 3 documents were agreed by the group. 
3 UE core requirements (urgent issues for ITU-R submission)
[4] R4-103511 Approval 
UE Tx requirements for UL-MIMO
ZTE

[5] R4-103779 Approval 
UE Emissions and EVM Requirements for UL MIMO
Qualcomm Incorporated

[6] R4-103780 Approval 
UE Power Control for UL MIMO
Qualcomm Incorporated

[7] R4-103781 Approval 
UE Max Min OFF Power and Tolerance Requirement for UL MIMO
Qualcomm Incorporated

[8] R4-103782 Approval 
UE RX Requirements for UL MIMO
Qualcomm Incorporated (Withdrawn)
[9] R4-103599 Approval 
Discussion on UE UL-MIMO Test Configurations
HiSilicon, Huawei

[10] R4-103605 Discussion 
UE Tx requirements for UL-MIMO
HiSilicon, Huawei

[11] R4-103606 Approval 
UL MIMO Maximum output power tolerance
Huawei, HiSilicon

[12] R4-103692 Approval 
TP for TR 36.807: RF requirements for UL MIMO
Ericsson, ST-Ericsson

[13] R4-103818 Discussion 
RF TX requirements for UL-MIMO
NTT DOCOMO
[13-2] R4-103475 Approval 
TP for Maximum number of CCs/ UL MIMO layers/ TX Antenna ports in Release 10
NTT DOCOMO
[14] R4-103836 Approval 
UE RF performance and testing requirements for UL MIMO
Nokia
Common views from contributions in RAN4 Ad Hoc#4: Draft way forward
Discussion
The group discussed the 6 agreements in the draft WF document. Agreement 1~ 5 were agreed by the group. 
It was clarified the RF requirements will be applied to both SAPM and MAPM.

Qualcomm has concerns on Agreement 6, time alignment between transmitter branches should be defined for UL-MIMO transmission. Further clarification is needed. 
Way forward:

Agreement 1: The RF performance requirements for UL-MIMO should be defined in implementation independent way. 
Agreement 2: The maximum output power is defined per UE.
Agreement 3: The output power dynamics performance requirements are defined per antenna port with same requirements as Rel-8/Rel-9.
Agreement 4: The SEM and spurious emission requirements should be defined per UE with same requirements as Rel-8/Rel-9.
Agreement 5: Transmit modulation quality, including EVM, in-band emission and spectrum flatness requirements should be defined per antenna ports.
Maximum output power 

Proposal 1: The maximum output power in the multiple antenna port mode is 23 dBm. [7][13]
Proposal 2: The maximum output power requirement should be relaxed in case of UL-MIMO by the amount that tolerances exceed 23 + 2 dB. i.e. in case of 2-port transmission where individual antenna  port output power and tolerance is 20 ±2.5dBm the total output power requirement and tolerance should be 22.5 ±2.5dBm. In case of 4-port transmission the tolerances are FFS. [14]
Discussion
Nokia clarified proposal 2. The maximum output power is 23dBm +2/-3 dB. 
Qualcomm supported Nokia’s proposal. 

NTT DoCoMo wanted to make sure, for SAPM, the maximum output power of 23dBm +2/-2 dB is guaranteed in order to maintain the network performance. 

Qualcomm clarified if UE uses 2 antenna ports in SAPM, there will be 3dB gain. So the 23dBm -3 dB should still deliver good network performance. 
The chair decided to consider the maximum output power and power tolerance together. 
Way forward:

For multiple antenna ports mode, the maximum output power is 23dBm +2/[-3]dB per UE. For single antenna port mode, the maximum output power is 23dBm +2/[-2]dB.
Output power tolerance
Proposal 1: The output power tolerance defined per UE.  [6][13]

Proposal 2: The output power tolerance defined per antenna port.  [10],[11][4][14]

Discussion
There was another proposal that the output power tolerance should be defined both per UE and per antenna port.
After discussion, it was decided more time is needed to figure out the right way to do it. 
Way forward:

It seems it may be necessary that the output power tolerance should be defined both per UE and per antenna port.
The value of power tolerance for UE maximum output power
Proposal 1: The power tolerance of total maximum output power should be greater than or equal to 2.5 dB, where further analysis is required. [7]
Proposal 2: The output power tolerance is defined per antenna port and further analysis is required. [4]
Proposal 3:  Power tolerance of total maximum output power per UE for 2-layer or 4-layer UL-MIMO shall be ±2.8dB or ±4dB, respectively. [11]
Proposal 4: The total output power requirement per UE should be relaxed in order not to exceed + 25 dBm limit. [14]
Proposal 5: Power tolerance for UE maximum output power should be +/- 2 dB. [13]
Discussion
Nokia clarified the proposal 4. The maximum output power is 23dBm +2/-3 dB.
Way forward:

See the WF on maximum output power.
ACLR

Proposal 1: The ACLR is defined per antenna port. [14][5]
Proposal 2: The ACLR is defined per UE. [4][13]
Discussion
Nokia preferred the ACLR is defined per antenna port. 
Chairman clarified the ACLR can be defined per UE but we can design the test case to make sure the ACLR can be tested per antenna port. 
Way forward

The ACLR is defined per UE. How to test is FFS. 
Reference sensitivity

Proposal: 

For UL-MIMO capable UE, the REFSENS should be defined with following considerations

· If the UL transmission is configured as the single antenna port mode, Rel-9 requirement could be relaxed considering the additional duplexer loss on the secondary Rx chain. 

· Additional ULMIMO-REFSENS requirements should be defined when the UL transmission is configured in spatial multiplexing or Tx diversity mode. 

· Additional UL-MIMO-REFSENS requirements should reflect the additional self interference due to the Tx on the secondary Tx chain.

For ACS and blocking requirements, the impact of Tx and interfere mixing on the secondary chain should be evaluated. [6]
Discussion
Qualcomm clarified the UL transmission is configured as the single antenna port mode, Rel-9 requirement could be relaxed considering the additional duplexer loss on the secondary Rx chain.
Ericsson and Nokia support Qualcomm. 

NTT DoCoMo asked for the clarification on if we can reuse rel-8 requirements since rel-8 have already considered the duplex loss.

Ericsson mentioned that there is additional loss because 2 TX are correlated.

There was some discussion on the possibility to reuse rel-8/rel-9 reference sensitivity by excluding some test scenarios. 

Chairman clarified the bullet 3 can be contained in bullet 2. Qualcomm agreed. 

NTT DoCoMo were not sure if we need to consider this. So Qualcomm suggest the proposals are put into the brackets. 
No discussion on the ACS and blocking. 

Way forward:

Regarding reference sensitivity, it is agreed 

· [The UL transmission is configured as the single antenna port mode, Rel-9 requirement is not relaxed, but excluding testing the case where the same signal goes to two ports.]

· [Additional ULMIMO-REFSENS requirements should be defined when the UL transmission is configured in spatial multiplexing or Tx diversity mode.]
CA and UL-MIMO

Proposal: CA issue should be considered when define the UL MIMO RF performance. [4][10]
Discussion
Nokia ask for clarification. Huawei clarified that the intention is the same RF chain can be used for CA and MIMO. 
Way forward:

Further clarification is needed. 
The meeting end at 8:00PM. 
The following topics were not discussed due to the lack of time. 

Test consideration on Single Antenna Port Mode
Proposal: The Tx RF performance test for SAPM be defined implementation independent. [4][9][14]
Discussion
Way forward:

Test consideration on Multiple Antenna Ports Mode
Proposal: TX RF characteristics for UL MIMO UE should be tested in multiple antenna ports mode besides single antenna mode. [4] [13]
Discussion
Way forward:
Test models

Proposal 1: In UL-MIMO, all the antenna ports should be tested. [14]
Proposal 2: Test only one Tx branch for each power class at its maximum transmit power if the Tx branch with the same PA is equivalent. [4][9]
Discussion
Way forward:

4 Other issues (depending on progress of the ad hoc meeting)

4.1 BS Performance requirements
[15] R4-103487 Discussion Initial considerations on UL MIMO scenarios for BS performance requirements
CATT

[16] R4-103510 Discussion 

Discussion on uplink multiple antenna transmission
ZTE

[17] R4-103534 Discussion 

Considering of Antenna Gain Imbalance on PUSCH
ZTE

[18] R4-103536 Discussion 

Correlation Matrices for BS demodulation using Cross-Polarized Antennas
ZTE

[19] R4-103537 Discussion 

Simulation Assumptions on 10M BS Demodulation for PUSCH, FDD
ZTE

[20] R4-103538 Discussion 

Simulation Results on 10M BS Demodulation for 2 Tx
ZTE

[21] R4-103579 Discussion 

Considering on UL MIMO demodulation requirements
Huawei, HiSilicon

[22] R4-103659 Discussion 

UL MIMO performance wrt. correlation matrix coefficients values
Nokia Siemens Networks

[23] R4-103660 Discussion 

UL MIMO performance requirements 
Nokia Siemens Networks

[24] R4-103701 Discussion 

UL-MIMO impact on BS performance requirements
Ericsson, ST-Ericsson

[25] R4-103859 Discussion 

Considering on UL spatial multiplexing in moving cases
ZTE
Proposal:
Single Antenna Port Mode: 
No additional performance requirements are needed. [15] [21] [23] 
PUSCH: 
Fixed rank transmission in PUSCH performance requirements. [21] [23] [24]
PUCCH TxD: 
Option 1: Focus on 2Tx only (For 4 transmit antenna ports TxD, the performance requirement will be the same as 2 transmit antenna ports.). [15] [21] [23]
PRACH: 

No additional performance requirements are needed. [15] [21] [23] 

AGI: 

Option 1: Consider Antenna Gain Imbalance (AGI) in BS performance requirement. [17]

Option 2: No UE AGI consideration in BS performance requirements. [23] [24]
Other issues:
Discussion
Way forward
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